Background: Monsplasty treats massive weight loss (MWL) patients with redundant tissues in the mons region. Monsplasty, however, is not a routine component of abdominal contouring. Objectives: The goal of this study was to evaluate the changes in urinary and sexual functioning in patients who undergo abdominal contouring with monsplasty vs non-operated controls. Methods: A prospective study was performed of patients who underwent abdominal contouring + monsplasty or no surgery. The Urogenital Distress Inventory Short Form (UDI-6) and the Female Sexual Function Index (FSFI) questionnaires were administered to both groups at baseline and then three months later. Results: The surgical (n = 20) and nonsurgical groups (n = 20) were similar related to patient demographics, body mass index after MWL, parity, relationship status, hormonal status, and baseline UDI-6/FSFI scores (all P values >0.05). After three months, there was a statistically significant decrease in the UDI-6 score for the surgical groups vs the nonsurgical group: median UDI-6 score = −0.01 (interquartile range [IQR], −7.65-5.55) vs 0 (IQR, 0-11.11) (P = .03). There was no change for the Female Sexual Function Index in the surgical vs nonsurgical groups: median FSFI = 0.20 (IQR, −1.20-1.58) vs 0.95 (IQR, 0.08-2.58) (P = .11). Conclusions: Urinary dysfunction improved even at the early time point of three months following abdominal contouring procedures including monsplasty. At the early postoperative period of three months, however, there was no significant change in female sexual function. Monsplasty in conjunction with abdominal contouring is recommended in the MWL female patient.
In an effort to combat the obesity epidemic, many individuals are employing weight loss methods such as diet, exercise, and bariatric surgery. Abdominal contouring procedures such as panniculectomy and abdominoplasty commonly follow massive weight loss (MWL) and have been shown to improve outcomes such as ambulatory and postural difficulties, ability to perform activities, and pain. 1 Massive weight loss patients, however, often experience significant ptosis and fullness of the mons region that creates an additional soft tissue roll. The excess skin and fat leave a descended full pubic area that is not only unaesthetic, but also compromises sexual function and hygiene. 2 Ultimately, the excess tissue in the mons region can lead to psychosocial distress. Monsplasty is a procedure that removes excess suprapubic skin, adipose tissue, and resuspension of the mons to the abdominal wall fascia. In many surgeons' practices, monsplasty is not a routine part of abdominal contouring.
Prior prospective and retrospective studies have reported postoperative improvements in sexual well-being and incontinence following abdominal contouring procedures. [3] [4] [5] [6] [7] Prospective studies have demonstrated that patients who underwent abdominoplasty with attention to the mons reported a significant improvement in sexual functioning and sexual satisfaction compared to baseline. 3 The aim of this study is to investigate the impact of monsplasty with abdominal contouring on sexual and urinary function using validated questionnaires.
METHODS
This prospective study was approved by the University of Pittsburgh Institutional Review Board. Patients were prospectively enrolled between May 2013 and May 2014. For inclusion, patients were massive weight loss patients following gastric bypass, gastric banding, gastric sleeve, or self-induced weight loss. Patients were excluded from participation in the study if they had previously undergone a urologic procedure or were diagnosed with a known sexual dysfunction disorder.
Patients obtaining consultations for abdominoplasty or panniculectomy following MWL were contacted via phone or in person to obtain consent. Once written consent was obtained, patients were then administered the Female Sexual Function Index (FSFI) and the Urogenital Distress Inventory Short Form (UDI-6) (blank copies of the FSFI and UDI-6 are available as Supplementary Material at www. aestheticsurgeryjournal.com). Baseline scores were obtained at the time of consent. Questionnaires were completed either by phone contact or while in the clinic. Demographic information such as age, parity, weight loss method (bariatric surgery vs self-induced weight loss), relationship and hormonal status were obtained from the patients. Patients were separated into two groups after they decided whether to undergo abdominal contouring procedures or not: the surgical group and the nonsurgical group.
Monsplasty was performed simultaneously with the abdominal contouring procedure. The surgical group completed a follow-up FSFI and UDI-6 three months after surgery and the nonsurgical group completed the follow-up questionnaires three months after the initial surveys. Post-weight loss body mass index was obtained from medical records. For the surgical group, resected pannus weight and change in body mass index ( post-surgery BMIpost-MWL BMI) were recorded.
Analysis of changes in sexual function (follow-up FSFIbaseline FSFI), changes in the various domains of FSFI (desire, arousal, lubrication, orgasm, satisfaction, and pain), and change in urinary function (follow-up UDI-6 -baseline UDI-6) were performed using data collected during the study. The following variables were examined: age, post-MWL BMI, follow-up BMI (3 months after surgery for the surgical group or 3 months after the initial survey for the nonsurgical group), type of weight loss (bariatric surgery vs self-induced weight loss), parity, relationship and hormonal status.
Surgical Technique
Monsplasty was performed at the time of the abdominal contouring procedure as previously described ( Figure 1 ). 2, 3, 8 Briefly, in the preoperative area, with the patient lying supine, the lower abdominal incision is marked. With the tissues at maximal upward stretch, the incision for the lower margin of resection is placed 6 cm above the anterior vulvar commissure. If needed, to properly reapproximate the pubic hairline, the incision can be extended more than 6 cm. Abdominal markings are completed with the patient standing. Intraoperatively, a wedge of adipose tissue is marked for resection ( Figure 1A ). Using 3 Allis Tissue clamps, the wedge is grabbed and is excised under traction ( Figure 1B) . Excision is carried to the level of the pubic symphysis and performed as appropriate to achieve a similar thickness to the upper abdominal flap ( Figure 1C ). Injury to the genital anatomy is avoided by restricting the dissection cephalad to the pubic symphysis. The mons is then resuspended to the abdominal wall fascia using 3 horizontal mattress 2-0 braided absorbable sutures placed in the deep layers of the mons superficial fascial system, which is contiguous with the deep Scarpa's fascia layer ( Figures 1D-E) .
Statistical Analysis
Numerical results obtained from the patient surveys are presented in tabular form. Statistical computations were performed by SPSS version 22 (IBM, Inc., an IBM Company, Chicago, IL). Survey results and variables were compared using Student t test, Mann-Whitney U Test, Spearman's Correlation Coefficient, and χ 2 tests as appropriate. Significance was set to the level of P < .05.
RESULTS
Of the 40 female patients enrolled, 20 underwent abdominal contouring/monsplasty procedures and 20 did not. Patient age was similar between the surgical (mean, 47 years; IQR, 38.00-50.50 years) and nonsurgical groups (mean, 41 years; IQR, 36.00-53.75 years) (P > .05), respectively. Patient characteristic information is listed in Table 1 . There was no significant difference in age, post-MWL BMI, parity, baseline UDI-6/FSFI and all its domains, relationship status, hormonal status, and weight loss method between the surgical and nonsurgical groups. No patients were receiving hormone replacement therapy. The rate of anxiety and/or depression was similar between the surgical and nonsurgical groups (30% vs 40%; P > .05). Two complications occurred in the surgical group (10% of patients; mean follow-up = 6.1 months). One patient was readmitted for dehydration within one week of surgery who Figure 1 . As demonstrated on a 48-year-old woman, (A) a wedge of adipose tissue is marked for resection. (B) Using 3 Allis tissue clamps, the wedge is grabbed and is excised under traction. (C) Excision is carried to the level of the pubic symphysis and performed as appropriate to achieve a similar thickness to the upper abdominal flap. (D, E) The mons is then resuspended to the abdominal wall fascia using 3 horizontal mattress 2-0 braided absorbable sutures placed in the deep layers of the mons superficial fascial system. was then rehydrated and discharged home without further complication. The other patient developed a postoperative deep venous thrombus followed by an upper abdomen hematoma while on therapeutic anticoagulation. Of note, the hematoma was still present at the 3-month questionnaire time point and this patient had the largest negative change in FSFI for all patients in the study. Figure 2 shows preoperative and postoperative for a 58-year-old woman who underwent cosmetic abdominoplasty and monsplasty. Abdominal wall and mons region contour and laxity are much improved following surgery.
Between the two groups, the surgical group had a statistically significant improvement in UDI-6 (P = 0.03; Table 2 ) at the follow-up period of 3 months after surgery with a median change of −0.01 (IQR, −7.65 to 5.55). The surgical group had a median improvement in FSFI of 0.20 (IQR, −1.20 to 1.58). However, this change was not statistically significant compared to the nonsurgical group (P = .11). There was no significant difference between patients who underwent abdominal contouring procedures and concurrent monsplasty vs those who did not with respect to change in desire (P = .88), change in arousal (P = .95), change in lubrication (P = .37), change in orgasm (P = .33), change in satisfaction (P = .57), and change in pain (P = .41) ( Table 2) .
Within the surgical group, age was associated with an increase in lubrication (P = .001) 3 months after surgery. Post-MWL body mass index, change in body mass index, and pannus weight were not significantly correlated with change in UDI-6/FSFI or its domains. Weight loss method had no impact on the measured outcomes.
Plication was performed in 6 patients in the surgical group. There were no differences found in patients who had plication as part of their surgery, except that those who underwent plication had a decrease in arousal (P = .03; Table 3 ).
To adjust for confounding factors, the data were stratified by relationship and hormonal status. Due to the small sample size, analysis was performed by grouping the categories. Participants in a relationship or married were in one group, and those single or divorced in another. Participants self-identified themselves as being premenopausal, perimenopausal, or postmenopausal. There were no significant differences found in change in FSFI or change in its domains (desire, arousal, lubrication, orgasm, satisfaction, and pain) of the participants who underwent surgery in any of these stratifications. Hormonal status did not alter the surgical effect in change of UDI-6.
DISCUSSION
Treating the mons region following MWL as a distinct aesthetic unit and incorporating correction into abdominal contouring procedures leads to improved patient outcomes. While sexual function did not improve with abdominal contouring and monsplasty, urinary dysfunction did improve, even at the early time point of 3 months postoperatively. Our finding that urinary dysfunction improves with abdominal contouring procedures that include monsplasty are consistent with previous retrospective studies showing improvement in urinary incontinence following abdominoplasty. Solanki et al reported 7% of 100 patients who underwent abdominoplasty experienced improvement of incontinence symptoms after 6 months. 4 Similarly, Carruthers et al found that after a mean postoperative period of 6 years, 30 patients from the 219 patients contacted reported improvement in urinary incontinence symptoms. 5 Bloom et al demonstrated that following a postoperative period of at least three months, incontinence decreased from 22.6% to 12.9%. 3 Our findings suggest that improvement in urinary dysfunction can be realized as soon as three months postoperatively. It is important to note that not all patients in our study had urinary dysfunction prior to surgery. An interesting future research study would be to compare how monsplasty affects urinary symptoms in a group of women with pre-existing urinary dysfunction to women who do not have dysfunction.
The mechanism whereby abdominal contouring with monsplasty improves urinary function is unknown and a topic for further research. A possible mechanism, however, may be related to tightening of the superficial fascial systems (SFS). The abdominal SFS (Scarpa's fascia) is continuous with the superficial perineal fascia (Colle's fascia) of the urogenital triangle, which contains perineal muscles, the urogenital diaphragm, and the external urethral sphincter. As such, the resultant cephalad resuspension of Colle's fascia may improve urinary symptoms.
There was no statistically significant improvement in sexual function as measured by the FSFI in women three months after abdominal contouring procedures with concomitant monsplasty, which differs from findings of previous studies. In the study by Bloom et al, 51.6% of patients reported an improvement in sexual well-being. 3 Our results may differ from previous findings for two main reasons. Firstly, the sample size in the current study is relatively small and may preclude detection of a significant difference even if there is one. Secondly, the follow-up period of 3 months may not being sufficient for the psychological changes to occur that are thought to be responsible for improvement in sexual function. In this regard, at 3 months postoperatively, patients are still healing surgical wounds, may have deconditioning of core musculature, and some persistent postoperative swelling, all of which may negatively influence sexual functioning.
In a prospective study by Marques et al, 13% patients reported a fair improvement in sexual well-being while the other four parameters in the study (hygiene, movement dynamics, aesthetic appearance, sexual performance, and use of swimsuits or tight pants) showed clear improvement 2 to 13 months following surgery. 6 These findings suggest that there may be some improvement in sexual function for some patients following monsplasty. However, changes may require a follow-up period of more than three months to be detected.
A 2013 study conducted by Stuerz et al interviewed 10 patients who underwent abdominoplasty after MWL. 9 It is not specified as to whether monsplasty was performed in addition to abdominoplasty in these patients. Participants were interviewed approximately one year postoperatively No Plication (n = 14) Plication (n = about various topics including changes as a result of surgery and how they experience their body. Analysis of the interviews showed improved functionality, sexual identity, and a liberated more enjoyable sexual functioning. Although this paper was qualitative and limited in sample size, it suggests that there are improvements in sexual function following abdominal contouring procedures that depend on psychological shifts. de Brito et al found that six months after abdominoplasty with attention to the mons pubis region, patients had elevation of the mons pubis and consequent exposure of the clitoris, improvement in sexual functioning, satisfaction, and body image when compared with their preoperative baseline. 7 Of course, body image is not wholly dependent upon the mons pubis. MWL patients have many associated problems. Therefore, in addition to early follow-up, dissatisfaction of other anatomic locations (eg, buttocks or thighs) may limit sexual functioning in our patient population.
High body self-esteem and low frequency of appearancebased distracting thoughts during sexual activity have been shown to be predictors for sexual satisfaction. 10 This relationship between body image and sexual satisfaction is likely the mechanism for changes in sexual function observed following abdominal contouring procedures. Although there was no apparent influence of relationship status on our results, it is possible that over a greater period of time, new relationships could form altering our findings.
Six out of the 20 patients in the surgical group underwent plication as part of their surgery. There was no difference in change in UDI-6 or FSFI. The only significant difference was a decrease in arousal in the patients who had plication. The clinical significance of this finding is unclear; however, longer follow-up or a larger sample size may result in different findings.
Malnutrition is a common complication of gastric bypass surgery and can lead to systemic-wide changes in physiology. 11 Eighty percent of the study patients have previously underwent a gastric bypass. While specific nutrition status parameters were not collected, the rate of gastric bypass did not differ between the two groups. As part of the analysis, confounders were examined (eg, hormonal and relationship status) due to the known effects on libido. These parameters did not significantly impact sexual well-being or urinary function following surgery.
Patient safety is paramount. Thus, the benefits of the additional surgery (ie, monsplasty) must outweigh the risks. The authors feel that the additional surgery related to the monsplasty results in minimal morbidity. The complications that occurred were not directly related to the monsplasty.
A potential limitation of this study is that patients decided whether or not to undergo surgery or not, which could lead to a patient selection bias. However, since the time that data collection for this study has concluded, several patients from the nonsurgical group underwent surgery. This information decreases the concern for patient selection bias. Although this study is prospective and has a control group (which many studies on the topic do not), our control group is suboptimal. The ideal study design is to randomize patients to undergo abdominal contouring vs abdominal contouring + monsplasty to better ascertain the effect of concurrent monsplasty. Because the authors strongly feel that monsplasty is a necessary part of abdominoplasty or panniculectomy, we felt it unethical to conduct this study as a surgically-controlled study. Another limitation of the study is that the patients did not complete the questionnaires anonymously.
CONCLUSION
Urinary dysfunction, as measured by the UDI-6, improved three months following abdominal contouring procedures including monsplasty. The postoperative period of three months may not be long enough to see a significant change in female sexual function, as measured by the FSFI. Age, resected pannus weight, change in body mass index following surgery, hormonal or relationship status did not affect the change in UDI-6, FSFI or its domains. Monsplasty in conjunction with abdominal contouring is recommended in the MWL female patient.
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